A novel synthesis route of Ag2S nanotubes by sulfidizing silver nanowires in ambient atmosphere.
In this study, a 'two-step' strategy of synthesizing nanoparticles-assembled Ag,S nanotubes with a diameter of less than 100 nm is developed. At first, the silver nanowires with uniform length and diameter were synthesized by polyol reduction method using PVP as a capping agent. Then, the resulting silver nanowires were exposed to the ambient atmosphere of laboratory, gradually sulfidized by sulfur-containing molecules in air, and eventually transformed into nanoparticles-assembled Ag2S nanotubes. The morphologic changes during the sulfidation process from Ag nanowires to Ag2S nanotubes were investigated by using scanning electron microscopy (SEM) and transmission electron microscopy (TEM). It is revealed that Ag2S nanoparticles are initially formed on the surface of Ag nanowire by sulfidation, and subsequently linked together into Ag,S nanotube. Quantitative analyses of energy dispersive X-ray spectra (EDS) and high-resolution transmission electron microscopy (HRTEM) show that the as-synthesized products are monoclinic alpha-Ag2S nanotubes. In addition, there is strong evidence that the polyvinylpyrrolidone (PVP) plays an important role as a soft template in the formation of Ag2S nanotubes. A new absorption peak at 573 nm appears in the optical absorption spectra when the Ag2S nanotubes are formed.